Research purpose. The development of financial technology sector (fintech) poses a challenge for traditional financial institutions. Therefore, it is important to analyze not only how financial technologies can change, but also how the fintech sector affects banks and their profitability. The aim of the paper is to analyze the possibilities for the development of financial technology sector and quantitatively evaluate its impact on the banking sector's profitability in Lithuania.
Introduction
The role of financial technologies (hereinafter in the present paper referred to as FinTech) has assumed prominence in the 21st century with the accelerated development and broader applicability of information technologies. The increasing application of FinTech produces a positive effect on the finance sector by increasing the efficiency of the financial system and contributing to the growth of the national economy. In view of the rapidly growing possibilities to apply new technologies in the finance sector, increasing numbers of FinTechs, the new-type of business entities, started appearing around the world. Although conventional banks are considered to be the key players in the financial sector (Lévy-Bencheton, 2016) , it is increasingly often argued that the growing FinTech sector seeks to take over the position of the principal financial services provider from traditional banks (Dabrowski, 2017) .
The importance of financial technologies is obviously very important; however, the results of research in this area are not always unambiguous. DeYoung (2005) , Kagan et al. (2005) have reported a wider applicability of technologies and the development of new channels for provision of financial services as adding to increase the profit margins of banks. On the other hand, there is evidence that in some countries technological changes can bring down the profits of banks (Tunay et al, 2015 , Titko et al., 2015 , or will affect their performance to only a marginal extent. In response to emergence of FinTech, banks seek to ECONOMICS AND CULTURE 16(1), 2019 DOI: 10.2478 /jec-2019 -0002 DOI: 10.1515 /jec-2016 improve the financial services they provide, and, in particular, in view of the new competitors emerging in the financial sector that can negatively affect the profitability of banks ( (Lee et al., 2017 , Dabrowski, 2017 , Lévy-Bencheton, 2016 . However, research efforts regarding the possibilities of how financial technologies will develop as well as on the FinTech entities operating in the market have been scarce (Titko et al., 2015 , Levišauskaitė et al., 2004 . Given the level of the subject being examined and in view of the development of the FinTech sector, it is becoming increasingly important to analyze the sector, and especially considering that the research literature has not yet produced any unambiguous and reliable conclusion on the impact of financial technologies upon the profitability of banks. Therefore the scientific problem of the study presented in the present paper -there is no unambiguous evidence of the potential of the financial technology sector in Lithuania and the impact it has on the profitability of the banking sector. In view of this situation, the main research question is whether there exists a favorable environment for FinTech development in Lithuania and whether the development of FinTech will have a significant impact on banking sector in the country.
Objective of the paper:
The present paper seeks to analyze the possibilities for the development of financial technologies sector in Lithuania and produce a quantitative estimate of its impact upon the profitability of the banking sector.
Tasks of the paper:
Carry out a theoretical analysis of the correlation between the financial technologies and the banking sector; develop a methodology for a study of the potential of financial technologies and the impact of such technologies on the profitability of the banking sector; identify the possibilities for the development of financial technologies in Lithuania; assess the quantitative aspect of the impact of financial technologies on the Lithuanian banking sector. An analysis of the research literature in the area, expert evaluation and correlation-regression analysis methods were used for analyzing the objectives of the paper.
Literature Review
In the narrow sense of the word, financial innovations are ordinarily associated with the development of new financial instruments (Frame, White, 2002) ; however, in the broad sense financial innovations can be understood as all new solutions and changes in the financial system, i.e. markets, institutions, instruments and regulation (Blach, 2011 ). Zovolokina et al. (2016 referred to FinTech as a "marriage" between the financial and the technology sectors, while Mouilleron (2017) saw FinTech as the use and the presence of technologies for the purpose of improving the financial sector. Arner et al. (2015) defined financial technologies as technologies used for the implementation of financial solutions. Zavolokina et al. (2016) identified a range of functions for the application of financial technologies: develop new services, upgrade the current services and thus reduce the prices, develop new business models and promote competition. Such identification of the functions allowed a conclusion that FinTech focuses upon the development of new services, processes and products designed to meet the existing and emerging needs of the consumers. Blach (2011) listed a number of functions performed by FinTech, such as increase of liquidity, enhancement of investment possibilities, increase in financing and borrowing opportunities, and enhancement of risk management efficiency. Glomber (2017) claimed that FinTech adaptation should expand financing and lending opportunities, increase independent investment opportunities, improve settlement methods, and facilitate access to and provision of insurance services. It then makes it appropriate to conclude that the functions of FinTech include upgrading of services, processes and products, and risk management under different FinTech operation models in which the functions are applied individually in order achieve the most efficient and best results.
Several key factors promoting the development of FinTech are the following: technologies, regulation, macroeconomic environment or the ecosystem (Frame et al. 2002 , Schindler, 2016 , Puchmann, 2016 , as well as changing consumer behavior (Puchmann, 2016 , Blach, 2011 . Changes in consumer behavior pushes for the introduction of new financial instruments. Macroeconomic factors call financial institutions to protect themselves from the increased volatility of market parameters (Blach, 2011) . The impact of regulatory factors has been mixed: an important factor is that regulation does not prevent any further development of FinTech, but rather protects the financial sector from possible risks. In some sources an "innovation spiral" has been referred to as a factor of FinTech, a process when appearing new innovation triggers an appearance of another innovation (Shindler, 2016).
FinTech targets innovations in financial services mostly promoted by new financial sector participants in the financial ecosystem mainly due to favorable conditions for entering the market. Such participants include FinTech companies that are focused on specific activity areas or include several electronic commerce areas and technology companies; however, conventional financial services institutions also seek to apply FinTech innovations and compete with new participants. The literature sources define the following areas of FinTech activities: payment, asset management, loans, pooled financing, insurance services, and capital market (Lee et al., 2017 , Schindler, 2016 , Dorfleitner et al., 2017 , Glomber, 2017 .
The introduction of new business models into the financial sector expands the financial sector and shows to what extent the sector has adapted to the changing needs of consumers by offering enhanced services and new financial solutions. However, the newly emerging business models are increasing the number of new entities in the financial sector, thus prominently increasing the competition for traditional players who enjoy the largest market share. Changes in the financial sector calls for an analysis of the potential development in the sector and whether traditional financial institutions will be replaced by new entrants.
The first innovations promoted by the development of technologies that marked the beginning of FinTech era were applied in the banking sector. As a result of such innovations, the traditional banking sector has undergone a number of changes ranging from the cheque system used, ATMs, electronic cards, electronic payments, online and mobile banking to digital banking (Wonglimpiyarat, 2017) . Most of such changes were initiated by banks themselves (Puchmann, 2016) , (Varga, 2017) . The application of technologies in the banking sector only strengthened the banks and paved the way for a further expansion of their activities at the same time increasing their efficiency (Bratasanu, 2017) , by promoting new services and products and also reducing the costs required for operations and processes (Levišauskaitė et al., 2004) .
DeYoung (2005), Kagan et al. (2005) , and Tunay et al. (2015) concluded that the introduction of internet banking increased the profitability of banks. However, DeYoung (2005) noted that for banks it will be more reasonable to maintain service provision in both traditional banks and the online space rather than fully relocating to the cyber space, as customer preferences for different channels will remain. Sadr (2013) observed that innovative payment services favorably affected the profitability of the banking sector. Bratasanu (2017) analyzed the impact of financial innovations to the income in the banking sector in general, rather than the impact produced by payment-focused technologies. Bratasanu concluded that financial technologies help banks to ensure better and stronger relations with their customers.
On the other hand, changes in the finance ecosystem have opened a path for new entities in the FinTech sector (Lévy-Bencheton, 2016) -FinTech companies now have become quite a challenge to banks. By using new technologies, FinTech companies offer more efficient ways and methods for already existing services and products (Navaretti et al., 2017) and thus compete with banks (Wonglimpiyarat, 2017) . In terms of their operating models, FinTech companies are similar to banks and focus mainly on the lending and payment operations (Lévy-Bencheton, 2016 , KPMG, 2017 , which is the main area of operations and source of profit for banks. FinTech companies offer alternatives to the services provided by banks, making such services accessible (e.g. pooled financing). Thus, there is a growing perception that these new financial sector actors would become the principal competitors for the banks (Dermine, 2017 , Lévy-Bencheton, 2016 . Beaird (2017) claimed that the entry of FinTech companies into the market could reduce the revenues of banks by about 10-40 per cent by 2025. However, Sorkin (2016) sees two possible scenarios: first, the impact of FinTech on the banking sector will be negative in terms of performance, or, second, FinTech will have no significant impact as the banking system is too powerful and new players in the sector would not be able to compete with it. Both Bratasanu (2017) , and Lévy-Bencheton (2016) noted that banks and FinTech companies could not only compete but also cooperate in improving the systems of conventional banks.
Although the majority of the research papers on the topic of FinTech is theoretical, rather than empiric in nature (Blach, 2011 , Arner et al., 2015 , Vaškelaitis, 2010 , Dorfleitner et al., 2017 , Puschmann, 2016 , Schindler, 2016 , Walker, 2017 , Kalmykova et al., 2015 ,they provide definitions of financial technologies, define the development stages and operating models, analyze the existing regulations and the impact of technologies, and emergence of risks; however, in view of the further development of the FinTech sector, other areas have also attracted the interest of researchers (Kagan et al., 2005; DeYoung, 2005; Cyree et al., 2009; Trivedi, 2015 , Tunay et al., 2015 Yen, 2013 , Heffernan et al., 2008 Buss et al., 2017; Bratasanu, 2017; Mwaura et al., 2016; Levišauskaitė, 2004; Vargas, 2008; Gimpel, 2015; Lee et., 2017; Mansilla-Fernandez, 2017 ), focusing more on the level of FinTech development of the country, the impact of the sector upon the national economy, the financial sector, or the possibilities of further development of the FinTech sector. For instance, Vargas (2008) found that banks employ financial technologies to a lesser extent than FinTech companies, but their role remains important and banks are likely to increase the use of financial technologies in the future. When studying the factors that impact the level of use of financial technologies, Mwaura et al. (2016) Trivedi (2015) demonstrated that the impact of the deployment of innovations and their potential to affect profitability is not completely clear, because such technologies affect both profitability and the stability of banks' operations. In the light of the above, it is important to analyze whether the FinTech sector significantly affects the financial sector.
Methodology
(1) As was noted by Vargas (2008) , the information about the FinTech sector is quite complex to collect; therefore, interviews were defined as the most efficient method to assess the sector. This method for the purpose of a few studies in the area was used by a number of researchers, such as Gimpel (2015), Levišauskaitė (2004) , PwC (2017) , and Deloitte (2017) . Another method applied for the purpose of the FinTech analysis is expert evaluation (Baležentis, Žalimaitė, 2011 , Erman, 2017 . The latter method requires special expert knowledge and specific professional expertise possessed by only a limited number of specialists. Expert evaluations may be used also in situations when the information is not sufficient (Rudzkienė et al., 2009 ). Thus, a study of the possibilities for the development of financial technologies sector in Lithuania was carried out using the expert evaluation method. The method is used to obtain and collect the information about the FinTech sector, the factors affecting it, likely problems and the prospects for the development of the sector in Lithuania.
Considering the fact that within the expert evaluation models there is a rapidly diminishing nonlinear link between the answers and the number of respondents, and the number of experts recommended in the literature (Libby, 1978 , Cohen et al., 2000 , Rudzkienė et al., 2009 , the opinion of eight experts was analyzed for the purpose of this study. A number of criteria were referred to for the purpose of selecting the experts, such as position occupied (executive position in the company -development, projects, strategy manager, director); higher university education (Master's degree in areas related to business development, economics, finance and technology); and professional experience in financial technologies (more than 2 years). The questionnaire was drawn up based on the surveys of companies carried out by PwC and Deloitte for the purpose of assessment of FinTech potential on the global level, also by individual researchers (Frame et al., 2002 , Gimpel, 2015 to the sector at a scale 1 to 5, 1 being the lowest score, and 5 -the highest score) according to the results achieved and the attention currently dedicated to them). K3. Please evaluate the performance of the FinTech in each of the areas (rate three statements presented next to the sector at a scale 1 to 5, 1 being the lowest score, and 5 -the highest score) depending on the strategic objectives that the Company seeks to achieve within five years. K4. Do you think the environment in Lithuania is conducive to the establishment and operation of FinTech companies?
K5. Which reasons in your opinion make the environment in Lithuania conducive to appearance of FinTech companies? K6. To what extent in your opinion the regulatory environment in Lithuania is conducive to the establishment and operation of FinTech companies? K7. In which areas you discern regulatory deficiencies for innovations in FinTech? K8. Which conditions in your opinion will to a largest extent affect the development of FinTech in the course of the next five years? K9. Which of the financial sector areas will be most triggered/ disturbed by FinTech companies (i.e., which are will be expanding most) in the course of the next five years? K10. Which are the threats related to the FinTech growth in your sector? K11. What are the opportunities related to the growth of FinTech growth in your sector?
K12. Do you work with conventional financial institutions (e.g. banks)? K13. What challenges do you usually face when you work with conventional financial institutions?
K14. Do you apply the 'blockchain' technology? K15. How do you apply the 'blockchain' technology, do you see any benefit in applying the blockchain' technology?
(2) For the purpose of assessing the impact of certain developments on the banking sector, researchers often use a correlation (Larionova et al., 2014 , Jasevičienė et al., 2013 , Biswas et al., 2018 , Bikker, 2010 and regression analysis (Milič et al., 2017 , Tunay et al., 2015 . Furthermore, most frequently for analyzing the impact of financial technologies on banks, researchers use the correlation-regression analysis method (DeYoung, 2005 , Mwaura et al., 2016 , Mustapha, 2015 , Mansilla-Fernandez, 2017 , Tunay et al., 2015 , Shah et al., 2014 . For the purpose of the present paper, the impact of the FinTech sector on the banking sector in Lithuania was assessed using the correlation and multidimensional linear regression analysis. An overview of the research in the area concerned (DeYoung, 2005 , Cyree et al., 2009 , Bikker, 2010 , Yen, 2013 , Shah et al., 2014 , Trivedi, 2015 , Tunay et al., 2015 . Kagan et al., 2005 , Bektas, 2014 concluded that the key indicators used to evaluate the profitability in the banking sector are return on equity (ROE), return on assets (ROA) and the net interest margin (NIM). Thus ROA and ROE were selected as dependent indicators of the study and the efficiency of management of assets and equity, and NIM (allows assessing the profitability of one of the main activities, i.e., granting of loans) was rated.
For the purpose of selecting the independent variables, some research papers presenting quantitative FinTech indicators (Table 2) were analyzed. With regard to Table 2 and the data accessibility in the case of Lithuania, certain indicators were used to assess the impact of the FinTech on the banking sector.
Since the multidimensional linear regression model is most suitable for projecting when all the variables strongly correlate with the dependent variable, and do not correlate among themselves (Janilionis, 2011), for the purpose of the study the regression model is formed only with those independent variables that are statistically significantly related to the dependent variables. In the light of the arguments for selecting dependent and independent variables the authors produced the following multidimensional linear regression model: Peri -banking sector's ROA, ROE and NIM; FinTech -total number of FinTech companies; Card -total number of bank cards; PosT -total number of bank card readers; Intbank -total number online banking users; Innov -total expenses for innovations; Mobbank -total number of mobile banking users; TUI -total investment in the financial sector; Nonpmnt -non-cash money payment value.
The survey using the interview method was carried out in April and May 2018 and the correlationregression analysis was carried out using the data of 2010-2017.
Results
In Lithuania, the FinTech sector is clearly rapidly developing; nevertheless, it is still quite young and its growth specifically accelerated in 2015 (Fig. 1) , when the number of FinTech companies in the country doubled by 2017, i.e. out of total 53 licenses issued, 35 licenses were issued in the course of the past several years. Although ensuring the development of financial technologies contributes to the creation of new jobs, attracts foreign direct investment, increases the rating of Lithuania as a highly innovative country (Invest Lietuva, 2018) , thereby increasing the competitiveness of the country, , however, for banks, which are entities accounting for the largest share of the Lithuanian financial sector, this may create a threat of losing the market share they hold (Powell, 2017 , Wonglimpiyarat, 2017 .
(1) When analyzing the possibilities for FinTech development in Lithuania, the primary task for the authors was to determine how the performance of FinTech companies is assessed in the areas of customer management, value enhancement, internal operations management, data management and change management, and the prospects of the activity in the course of the next five-year period. After estimation of the mean response of the experts in individual areas, it was concluded that the weakest area of activity is change management. The most prominent changes are expected to take place in the areas of customer management, digital value enhancement and change management area. Among the areas to which FinTech companies intend to dedicate less attention in the course of the coming five years is data management and value enhancement. To assess the compatibility of expert opinions on these issues, the calculated concordance coefficients were equal to 1.00 and 0.997, respectively, and as the estimated value of χ 2 exceeded the critical value, it was concluded that expert assessments related to FinTech business areas currently and in the future have been aligned and are similar.
The survey of the conditions for the establishment and operation of FinTech companies in Lithuania showed that all experts assessed the environment in Lithuania as conducive to the formation of such companies -rating it 5 out of 8 as conducive rather than non-conducive (3 out of 8); the main reasons for such ratings were highly competent employees always seeking to develop professionally, quality and price ratio, well-developed infrastructure and business conditions. The experts also noted that the public sector in Lithuania seeks to support companies by adapting to the pace of technology-driven companies for the purpose of providing the required services to businesses. On the other hand, the experts also pointed out several significant deficiencies in a number of areas of the regulatory apparatus, such as procedures and legislation to be enforced in order to stop illegal generation of income, e-money/crypto currencies, new business models, and digital identification.
An overview of the factors affecting the development of the FinTech sector in Lithuania concluded that in the course of the next five years, the major factors affecting the development of the FinTech sector will be the developing technologies and consumer conduct, in addition to another nonetheless important factor of changing financial ecosystem and regulation. The expert evaluation also identified several key threats arising from the development of FinTech: loss of a part of market, threat to information protection and privacy, or some risks arising from regulatory changes.
As regards possible impact on the different areas of the financial sector, experts claimed that in the course of next five years, the largest impact will be produced in the banking sector (6 experts), payment operations (7 experts) and crediting area (3 experts). Since FinTech companies essentially focus on provision of more modern, faster and more affordable daily services, any related areas will be most notably affected. A global survey on FinTech impact carried out by PwC (2017) noted that among the areas that will be most significantly affected in the course of the coming five years are banking and payment sectors, and both on the global scale and in Lithuania the trends are very similar. Another objective pursued as part of the expert evaluation was to identify some initial insights regarding the interface between the banking and the FinTech sectors. The results of the survey showed that the largest part of the FinTech sector cooperates rather than competes with the conventional financial institutions (Fig. 2) ; nevertheless, when cooperating with banks, significant challenges arise because of the differences in the applied business models, operation processes, required financial investment and the incompatibility of the IT systems. Cooperation between financial institutions and FinTech companies has been also confirmed by the data of the Lithuanian Department of Statistics (Statistics Lithuania); in 2014-2016, in the area of financial services and insurance activities, as many as 61.7 per cent of the companies cooperated with their partners. Authors in the area (Dallal, 2012) have been using different levels of significance depending on the need (from 0.01 to 0.1). When assessing the impact at a significance level 0.1, more significant links between ROE and FinTech indicators were identified. The significant negative correlation between ROE and the non-cash money operations values and the card number indicators, and the significant negative correlation between ROA and the non-cash money operations, showed that competition in the area of settlement and payment negatively affects the profitability of banks. In five out of eight FinTech companies, the link with NIM appeared statistically significant. Further, regression models were constructed for each of the dependent variables, using the non-cash money payment, mobile banking and payment card number ratios (Table 4) . It is obvious that the changes in the financial technologies sector best explain the movements in ROA and ROE, because the indicators defining the characteristics of the regression model constructed for the ratios are most significant. The determination coefficient for all models is sufficiently high, thus in all models the changes in such financial technologies explain the movement in the profitability ratios. Concerning the level of significance of the most significant ROA and ROE ratios, they are significant only with a 90 per cent significance level, i.e. p<0.1. The Durbin-Watson test shows that there is no significant autocorrelation problem.
From the results obtained by correlation-regression analysis, several key insights were identified. First of all, in two out of three models, the FinTech indicator impact upon the performance of the banking sector is statistically significant, which allows a conclusion that technologies in the payment area produce significant impact upon the profitability indicators of the banking sector.
Second, the analysis of correlation showed that there are both positive and negative correlations between the FinTech indicators and the banking sector profitability ratios. This suggests that the costs of banks allocated for deployment of technologies reduce their profitability due to increased expenses; in selected areas, banks are less innovative than FinTech companies.
And finally, having concluded a strong or medium significant link between the number of payment cards, non-cash money payments, mobile banking and the profitability ratios of banks, and within the regression models, the ratio of payments accurately describes the movement in the bank's profitability. So it may be concluded that the payment technologies mostly affect the banking sector. That is consistent with the conclusions of Tunay et al. (2015) , DeYoung (2005) and Wonglimpiyarat (2017) , who have reported a significant impact on the profit margins of banks produced by online banking, mobile banking and the operations performed on such platforms. Thus the models that have been constructed for the purpose of the study are best suitable for examining the impact of the related technologies on the profitability of the banking sector.
Conclusions
There is no unanimous opinion in the research literature concluding how FinTech actually affects the profitability of the banking sector. On the one hand, the FinTech may affect the profitability of banks negatively because of an easier adaptation to the new technologies, and forming of new operating models in the financial sector. On the other hand, some other studies suggested that FinTech does not actually have significant impact upon the profitability of the banking sector, as banks are capable of adapting to new technologies also due to the fairly obvious cooperation opportunities between the two sectors.
The results of the completed expert evaluation made it possible to identify the following factors potentially supporting the development of FinTech in Lithuania: expand the customer base with a view not to lose the market share currently held, apply technologies to improve products and services, apply the data analysis at a larger sale for ensuring operational efficiency, apply other technologies, such as 'blockchain', cooperate with conventional financial institutions, thus reducing competition and seeking to retain the market share currently held.
Assessment of Lithuanian environment showed that Lithuanian economic environment is assessed as favorable for appearance of new FinTech entities, primarily due to highly competent employees, welldeveloped infrastructure, and conditions favorable for business development. Moreover, it can be well expected that the impact of the development of FinTech will be most prominently manifested in the payment and the banking sector. On the other hand, FinTech companies clearly tend to continue cooperating with the banking sector, rather than competing with it.
After the evaluation of the impact of Fintech on profitability of banking sector, a significant link between the profitability indicators of the banking sector and the innovative payment services was revealed. It can be concluded that the profitability of the banking sector is significantly affected by online and mobile banking, and the operations performed on such platforms.
Finally, a quantitative assessment of the impact of financial technologies on the Lithuanian banking sector showed that in Lithuania FinTech companies do not cause any significant competition, as no significant negative link with the number of new FinTech entities has been established.
